A 10-year survey of vascular plants was made of Rock Creek Research Natural Area, a 77-ha deep, narrow gorge of old-growth Hemlock-Mixed Mesophytic Forest located in Laurel County, Kentucky, on the Daniel Boone National Forest. The study documented 350 specific and infraspecific taxa in 223 genera and 93 families. Thirteen are nonindigenous naturalized species. Vascular plants include 6 Lycopodiophyta, 25 Polypodiopyta, 5 Pinophyta, and 314 Magnoliophyta; 255 are annual, biennial, and perennial herbs and 95 are woody vines, shrubs, and trees. Seventeen rare and special interest species have been recorded, including 4 that are listed by the state. The floristic survey provides a baseline reference for relative abundance, species richness, plant associations, habitats, and generalized lifeforms within the Rock Creek Research Natural Area.
Foreword
The Forest Service Research Natural Areas Program maintains a network of 289 established areas and more than 300 candidate areas representing typical and unique natural ecosystems on national forests in the United States. These areas are managed in minimally disturbed conditions for research, monitoring, education, and protection of natural diversity and ecological processes.
Within the 14-state territory of the Northeastern Research Station, six Research Natural Areas (RNA's) have been established, and 29 candidate areas are being considered for establishment within the next few years. Several of these areas have been the scene of active field research for many years while others are virtually unstudied.
Although the RNA program began more than 65 years ago, systematic research and monitoring on RNA's began only recently. As the Forest Service moves in the direction of ecological management, RNA's will provide essential information for comparison with similar areas managed for production of commodities.
To encourage and expedite research on RNA's, the Northeastern Research Station is commissioning a series of botanical reconnaissance surveys for each of the established and candidate RNA's. This program began in 1991 with funding support from the RNA Matching Grant Program sponsored by the Chief of the Forest Service.
Botanical Survey of Rock Creek Research Natural Area, Kentucky
The Study Area (Hemingway 1938) . The only RNA established in Kentucky, RCRNA is a deep, narrow gorge about 460 m wide and 2 km long from its two principal headwater ravines to its confluence at the floodplain junction with the Rockcastle River. The outer boundary is a conglomerate sandstone cliff (average depth: 48 m) with several cliff line gaps (Winstead and Nicely 1976) . The upper boundary approximates the 305-m contour (Fig. 1) . The gorge and side ravines include cliffs, rock-shelters, talus slopes, slump boulders, ravine benches, cliff rim, waterfalls, seeps, and a sandstone bridge. Elevations range from 215 to 310 m.
RCRNA is located in the Southwestern Escarpment Subsection of the Northern Cumberland Plateau Section of the Eastern Broadleaf Forest Province (Keys et al. 1995) . Braun (1950) referred to this area as the Rugged Cliff Section of the Cumberland Plateau within the Appalachian Plateaus Province as designated by Fenneman (1938) .
The old-growth vegetation of RCRNA was described by Braun (1950) , Winstead and Nicely (1976), and Cameron and Winstead 1978) . This floristic survey is the first descriptive study of the vascular plants within the RCRNA.
Geology, Soils, and Climate
The Rock Creek gorge and vicinity have been described as part of the Lee Formation of the Lower Pennsylvanian System (Puffett 1962) . The Rockcastle Conglomerate Member of conglomerate sandstones is found at 274 to 305 m. Beneath these sandstones at 213 to 274 lie a Beattyville Shale Member of gray, carbonaceous shales intermixed with sandstones and siltstones (Puffett 1962) . Ross et al. (1981) mapped and described the soils of Laurel County, Kentucky. Shelocta residual stony silt loam soils from colluvial conglomerate sandstones, siltstones, and shales are found throughout RCRNA below 305 m. The Shelocta Series consists of well-drained, very strongly acid soils on steep gorge and ravine slopes of 30 to 60 percent. These soils are covered with rockfall talus and range in depth from 61 to 152 cm. Alluvial silty clays predominate at the junction of Rock Creek and the Rockcastle River.
Climatic data are from London, Kentucky, located 29 km northeast of RCRNA, from 1955 to 1968. The mean annual temperature is 12.7 o C, with July and August the warmest months and January and February the coldest. The mean annual precipitation is 118 cm and is fairly well distributed throughout the year except for periods of summer drought. Most precipitation is in the form of rainfall; mean annual snow accumulation is 46 cm. The mean growing season is 181 days from the last freeze in April to the first freeze in October (Ross et al. 1981) .
The Survey
Within the designated boundaries of RCRNA, a comprehensive survey of vascular plants was conducted in the Rock Creek gorge and side and headwater ravines. The survey comprised 40 daylong collection trips from 1985 to 1995 (April to November). There were no collection trips in 1991 or 1992. Plants were processed according to standard herbarium techniques. Voucher specimens were deposited in the Berea College Herbarium (BEREA), with duplicates at the Eastern Kentucky University Herbarium (EKY). Plant identification was made from Strausbaugh and Core (1978) , Gleason and Cronquist (1991), and Holmgren (1998) . The annotated plant list in this report is arranged alphabetically by family and species. Nomenclature for taxa is from Gleason and Cronquist (1991) except for the Fabaceae, which follows Isley (1998).
In the Appendix, relative abundance categories (frequency of occurrence) in RCRNA are modified from Thompson et al. (1996) : Abundant-dominant, codominant, or characteristic (thousands of individuals or colonies); Frequent-easily or generally encountered but not dominant (hundreds of individuals or colonies); Occasional-widely scattered throughout the survey area (26 to 100 individuals or colonies); Infrequent-found in several locations but difficult to locate (5 to 25 individuals or colonies); Rare-difficult to find and limited to one or two localities (1 to 5 individuals or colonies). Relative abundance refers to the overall distribution of each taxon within the total boundaries of RCRNA and is inclusive of all specific habitats.
Categories for generalized life-forms (annuals, biennials, perennials, woody vines, suffrutescent shrubs, shrubs, and trees) follow relative abundance values. Codes for habitat types are given after generalized life-forms in conjunction with existing major plant associations (plant community types) of the Hemlock-Mixed Mesophytic Forest. Flahault and Shroter (1910) defined the association as "a plant community of definite floristic composition, uniform habitat conditions, and uniform physiognomy." These floristic units are delineated from habitat diversity (physiographic features, topography, slope aspect, elevation, lithology), forest physiognomy, and repetitious floristic composition of the canopy, subcanopy, shrub, and herb layers from field reconnaissance and sampling data.
Herbarium collection numbers in the Appendix are those of Ralph L. Thompson or J. Richard Abbott. Thompson's collection numbers list the year followed by a hyphen and the specimen number(s) in italics. Abbott's collection numbers are in the 5,000's. The names of other field workers who participated in the botanical survey of RCRNA were placed on the actual herbarium labels.
Vegetation Types
The forest vegetation of the Rock Creek RNA is classified as an old-growth Hemlock-Mixed Mesophytic Forest because of the dominance of eastern hemlock (Tsuga canadensis) and several mixed-hardwood canopy species in different size classes (Braun 1950) . According to Küchler (1964) 
Previous Vegetation Studies at RCRNA
RCRNA is dominated by eastern hemlock and several mixed hardwood canopy species (Braun 1950; Winstead and Nicely 1976; Cameron and Winstead 1978) . The first reported survey of the vegetation at Rock Creek gorge (RNA) was conducted by Emma Lucy Braun, though the exact site is unknown. Braun (1950) found 12 tree species in a random sample of 117 canopy trees. The most important were eastern hemlock, yellow-poplar (Liriodendron tulipifera), red maple (Acer rubrum), sweet birch (Betula lenta), American beech (Fagus grandifolia), American holly (Ilex opaca), American chestnut (Castanea dentata), and blackgum (Nyssa sylvatica). Braun attributed the development of the extreme type of gorge Hemlock-Mixed Mesophytic Forest at Rock Creek Natural Area to the narrowness of the gorge, its precipitous cliffs, and the NW-trending ravine system. In a preliminary study near the upper middle of Rock Creek gorge, Winstead and Nicely (1976) listed 13 species from 100 trees sampled along two 750-m transects by the random-pairs method. The most important canopy trees were eastern hemlock, yellow-poplar, sweet birch, red maple, northern red oak (Quercus rubra), American holly, and blackgum.
Cameron and Winstead (1978) described the forest structure and composition at Rock Creek gorge from an analysis of 412 trees from a series of 1.25-ha circular plots. The forest comprised 329 trees/ha with a mean basal area of 23.3 m 2 / ha. The gorge vegetation was described as a stable Climax Mixed Mesophytic Forest in which the dominant trees also were found in the seedling and sampling classes. There was mixed variation in species composition between the drier west-facing slope and the more mesic east-facing slope. There were 12 tree species on the east-facing slope with a higher density of eastern hemlock; 18 tree species were recorded on the west-facing slope. The top tree species in importance were eastern hemlock, sourwood (Oxydendrum arboreum), sweet birch, yellow-poplar, American holly, red maple, big-leaf magnolia (Magnolia macrophylla), American beech, northern red oak, white oak (Quercus alba), and chestnut oak (Quercus prinus) . Great laurel (Rhododendron maximum) and mountain laurel (Kalmia latifolia) were the predominant shrubs. Other important shrubs included mountain white-alder (Clethra acuminata), mountain camellia (Stewartia ovata), and witch-hazel (Hamamelis virginiana). (Table 1) . These diameters were comparable to those for eastern hemlock, yellow-poplar, and red maple as measured by Winstead and Nicely (1976) .
Hemlock-Mixed Mesophytic
During this descriptive survey, the widest part of lower Rock Creek gorge near the junction with the Rockcastle River was selected for a sampling of the canopy species, associated trees, and woody understory on a NE-trending slope and a SW-trending slope (Fig.1) . Tree counts for species composition were made after the 2-m-wide belt transect described in Phillips (1959) . A series of these transects was used to sample 272 trees at d.b.h. on the mesic NE-trending slope from upper cliff line, middle, and lower slope to the Rock Creek streambed (Table 2) , and 220 trees at d.b.h. on the more subxeric SW-trending upper cliffline, middle, and lower slope to the Rock Creek streambed (Table 3) .
NE-trending Slope
Fourteen canopy tree species were recorded on the mesic NE-trending slope (Table 2) . Eastern hemlock, American beech, sugar maple, and yellow-poplar accounted for 78 percent of the species composition (Table 2 ). Great laurel is the preeminent shrub forming nearly impenetrable, extensive thickets on both NE and SW lower slopes to the V-shaped Rock Creek shale streambed. Other important shrubs are mountain white-alder, pawpaw (Asimina triloba), witch-hazel, spicebush (Lindera benzoin), mountain camellia, and wild hydrangea (Hydrangea arborescens 
SW-trending Slope
Canopy trees of the more subxeric SW-trending slope from the SW cliff escarpment were similar in species composition to those of the upland Mixed Pine-Oak Forest (Braun 1950) . Eighteen canopy tree species were documented on the SWtrending slope (Table 3) . White oak, American beech, eastern hemlock, chestnut oak, yellow-poplar, and red maple accounted for 70 percent of the species composition (Table  3 ). The predominant shrubs were great laurel on the lower and middle slopes interspersed with mountain laurel at the upper slope. Other important subcanopy trees and shrubs included serviceberry (Amelanchier arborea), flowering dogwood (Cornus florida), strawberry bush (Euonymus americanus) maple-leaf viburnum (Viburnum acerifolium), hillside blueberry (Vaccinium pallidum), mountain whitealder, and mountain camellia. Characteristic woody vines were poison-ivy, Virginia creeper, glaucous catbrier (Smilax glauca), and common greenbrier (S. rotundifolia).
Although herbaceous species richness is greater on the more diverse NE-trending slope, many of the species on that slope also are found on the SW-trending slope. Characteristic species on the SW-trending slope include the following perennials: spotted wintergreen (Chimaphila maculata), spring bluets (Hedyotis caerulea), dwarf crested iris (Iris cristata), pink lady's slipper (Cypripedium acaule), rattlesnake plantain (Goodyera pubescens), cranefly orchid (Tipularia discolor), little brown jug (Hexastylis arifolia), and beech-drops (Epifagus virginiana).
NE-and SW-trending Rockhouse Recesses, Overhangs, and Cliffsides
Rockhouse habitats range from wet overhangs to dry cliff recesses on both NE-trending and SW-trending aspects. Diagnostic shrubs and vines of cliff rockhouse shelters are wild hydrangea, poison-ivy, mountain white-alder, cross-vine, Virginia creeper, glaucous greenbrier, common greenbrier, witch-hazel, and partridge-berry (Mitchella repens).
Characteristic ferns of exposed cliff crevices, ledges, and wet-to-dry cliff overhangs are hay-scented fern (Dennstaedtia punctilobula), mountain spleenwort (Asplenium montanum), maidenhair spleenwort (A. trichomanes), lobed spleenwort (A. pinnatifidum), marginal wood fern (Dryopteris marginalis), and fancy wood fern. Indicator herbs of moist to dry underhangs and vertical cliff rockfaces include Canada columbine (Aquilegia canadensis), small-flowered alumroot (Heuchera parviflora), round-leaved catchfly (Silene rotundifolia), wild stonecrop (Sedum ternatum), heart-leaf foamflower, two-leaved miterwort (Mitella diphylla) , and Indian turnip (Arisaema triphyllum). Rare species include Braun's rockhouse white snakeroot (Eupatorium luciae-brauniae), mountain meadow-rue (Thalictrum mirabile), white wood sorrel (Oxalis montana), and round-leaf yellow violet (Viola rotundifolia). Indicator ferns and fern allies restricted to damp rockhouse recesses are rock club-moss (Lycopodium porophilum), meadow spike-moss (Selaginella apoda), and Appalachian filmy fern (Trichomanes boschianum).
NE-and SW-trending Conglomeratic Sandstone Slump Blocks
Weathering of conglomeratic sandstones from the cliffsides has created extensive rockfall talus slopes and large slump blocks or boulders throughout the gorge and side ravines. These habitats tend to be moist, moss covered, and colonized by several important species. Characteristic species include shining clubmoss (Lycopodium lucidulum), walking fern (Asplenium rhizophyllum), bulblet bladder-fern (Cystopteris bulbifera), common polypody (Polypodium virginianum), wild stonecrop, Canada columbine, smallflowered alumroot, foamflower, early bluegrass (Poa cuspidata), slender wedge-grass (Sphenopholis obtusata), partridge-berry, and red-based tussock sedge (Carex pedunculata).
SW and NE Mixed Pine-Oak/Heath Forest
The most subxeric community within the boundaries of RCRNA is found in a narrow belt along the top of the SW vertical bluff and cliff rim and the upper NW-trending cliff rim. 
Riverine Floodplain Forest (River Birch-Sycamore)
The alluvial riparian habitat of Rock Creek at the junction of the Rockcastle River consists of diagnostic canopy species of the Riverine Floodplain Forest (River Birch-Sycamore) of Eyre (1980) . Canopy composition includes river birch (Betula nigra), American sycamore (Platanus occidentalis), silver maple (Acer saccharinum), green ash (Fraxinus pennsylvanica), boxelder (Acer negundo), black willow (Salix nigra), and sweetgum (Liquidambar styraciflua). The overstory and understory species are adapted to annual seasonal flooding and to the alluvial sandstone soils present. Important shrubs and woody vines include smooth alder (Alnus serrulata), buttonbush (Cephalanthus occidentalis), poison-ivy, muscadine grape, fox grape, trumpet creeper (Campsis radicans), cross-vine, and common greenbrier. 
Rare and Special Interest Species at RCRNA
In this study, distribution and abundance references for rare and significant taxa are Brown and Athey (1992), Medley (1993), USDI Fish and Wildlife Service (FWS 1993 ), Campbell et al. (1994 , and Kentucky State Nature Preserves Commission (KSNPC 1996 ). Campbell et al. (1994 listed the rare and special interest species in the London Ranger District during a cooperative inventory of the Daniel Boone National Forest. Several of the rare and special interest taxa cited by Campbell et al. are found at RCRNA, which lies in the southern half of the district. Other special interest taxa were based on field observations of those taxa throughout their geographical range in Kentucky. Since there are no federally protected species at RCRNA, these taxa fall into two categories: those listed by the state and special interest species.
Species Listed by the State
Small Yellow Lady's Slipper (Cypripedium calceolus var. parviflorum). This northern species was reported at Rock Creek on a moist oak-hickory upper slope as a sight record in 1986 by R. Thompson (Campbell et al. 1994) . Another small population was discovered in 1989 and a voucher was collected on a side ravine contiguous to a NE pine-oak ericaceous stand. The KSNPC (1996) has designated this Appalachian taxon as Threatened (T). Medley (1993) reported this rare orchid from the Appalachian Plateaus and the Cumberland Mountains. Browne and Athey (1992) recorded it from the Cumberland Plateau Province.
American Chestnut (Castanea dentata). The KSNPC (1996) has designated this Appalachian taxon as Endangered (E) because of the effects of the chestnut blight (Endotheca parasitica). In RCRNA as elsewhere, American chestnut persists primarily from stump and root sprouts.
South Carolina Sedge (Carex austrocaroliniana).
The first Kentucky state record of this southern Appalachian sedge was documented at RCRNA in 1985 BEREA) , according to Campbell et al. (1994) . The KSNPC (1996) has given this sedge Special Concern (S) status. Medley (1993) records it as rare but locally frequent in the Cliff Section of the Cumberland Plateau and in the Cumberland Mountains. This sedge was not listed for Kentucky by Browne and Athey (1992) . Lucy Braun's Rockhouse White Snakeroot (Eupatorium luciae-brauniae). Campbell et al. (1994) cited the specimen (Thompson 89-1767, BEREA) at RCRNA where it is restricted to sandstone rockhouse shelters. Medley (1993) recorded this rare species in five counties of the Cliff Section of the Cumberland Plateau. The KSNPC (1996) listed it as Special Concern (S) taxon for monitoring purposes based on its rareness and limited geographical range in Kentucky. Previously, it had been recorded as Endangered (E) in Kentucky (Warren et al. 1986 ). The Fish and Wildlife Service (FWS 1993) initially listed this southern species in Category C2; later it was withdrawn as a federal candidate.
Species of Special Interest
Red-based Tussock Sedge (Carex pedunculata). The second collection for Kentucky of this northern sedge was on a conglomerate ledge in 1985 , BEREA) at RCRNA (Campbell et al. 1994) . Medley (1993) designated it as rare in the Cliff Section of the Cumberland Plateau. Browne and Athey (1992) did not record this sedge for Kentucky. .
Flat-spiked Sedge (Carex planispicata

Bent-tip Lax-flowered Sedge (Carex styloflexa).
This sedge was first documented at RCRNA in 1986 . It is a rare southern sedge in the Cliff Section and Knobs Region of eastern Kentucky (Medley 1993; Campbell et al. 1994 ).
Box Huckleberry (Gaylussacia brachycera). At RCRNA, box huckleberry was collected in the upland pine-oak ericaceous forest on cliff rims . This Appalachian species is found only in the southern Cliff Section of the Cumberland Plateau (Medley 1993) along cliff edges and ridgetops at the northern and central geographical range limits (Campbell et al. 1994 ). Browne and Athey (1992) reported it from the Cumberland Plateau Province. The KSNPC designated box huckleberry as a Special Concern (S) taxon in 1986 (Warren et al. 1986 ), but did not list it in 1996 (KSNPC 1996).
Rock-clubmoss (Lycopodium porophilum). In the Rock
Creek gorge, rock-clubmoss is rare and found in damp soil under several conglomeratic sandstone rockhouse overhangs . This species is reported as colonizing rocky sandstone cliffs edges in the central-eastern United States (Gleason and Cronquist 1991).
Wiry Ground-cedar (Lycopodium tristachyum).
At RCRNA, wiry ground-cedar is restricted to SSW dry pine-oak ericaceous upper rim thickets . The clubmoss is reported as infrequent on oak-pine heaths in the Cumberland Mountains and Appalachian Plateaus (Medley 1993). BEREA) collected in a moist ravine of RCRNA in 1986. This northern sorrel is reported as rare in mixed mesophytic forests in the Cliff Section of the Cumberland Plateau and Cumberland Mountains of eastern Kentucky (Medley 1993; Campbell et al. 1994 ). Browne and Athey (1992) reported it only for the Cumberland Plateau Province.
White Wood Sorrel (Oxalis montana). Campbell et al. (1994) cited a specimen
American Ginseng (Panax quinquefolius).
A collection of this rare north-central species from RCRNA BEREA) in the London Ranger District was cited by Campbell et al. (1994) . American ginseng is now rare in Kentucky because of excessive root harvesting (Medley 1993; Campbell et al. 1994 ).
Dwarf Ginseng (Panax trifolius). This northern species is
reported from the tributaries of the Rockcastle River of the Cliff Section in the London Ranger District. A voucher from RCRNA BEREA) was cited by Campbell et al. (1994) . Medley (1993) reported dwarf ginseng as rare to uncommon in mesophytic forests of the Cumberland Plateau.
Cumberland Azalea (Rhododendron cumberlandense).
The Cumberland Azalea was collected in the subxeric SW mixed pine-oak/heath community at RCRNA (Thompson 85-417, 89-1126) . This Appalachian endemic is recorded as infrequent in dry-mesic forests from nine counties of the Cumberland Mountains and Cumberland Plateau (Medley 1993) . It is reported from the Cumberland Plateau Province by Browne and Athey (1992) .
Mountain Camellia (Stewartia ovata). Scattered populations of mountain camellia were collected in the NE ravine and gorge slopes in Mixed Mesophytic Forest and Mixed Pine-Oak ericaceous stands (Thompson 85-256, 89-1812) . Medley (1993) reported this Appalachian endemic from one county in the Cumberland Mountains and three counties from the Cliff Section of the Cumberland Plateau. Gleason and Cronquist (1991) listed this southern Appalachian species from eastern Kentucky, northern Virginia, and southern to northern Alabama.
Mountain Meadow-rue (Thalictrum mirabile).
This southern Appalachian species is found in moist to wet sandy soil of rockhouse recesses in Rock Creek gorge . Medley (1993) presented the range of Thalictrum mirabile (under T. clavatum) as seeps and rockhouses under sandstone bluffs. Gleason and Cronquist (1991) gave its distribution from eastern Kentucky and Tennessee to Alabama. The KSNPC classified it as a Special Concern taxon in 1986 (Warren et al. 1986 ), but did not list it in 1996 (KSNPC 1996).
Appalachian Bristle-fern (Trichomanes boschianum).
The rare bristle-fern at RCRNA is found under damp to wet rockhouse overhangs (Thompson 89-1766, BEREA) . RCRNA was one of three sites listed for this fern in the London Ranger District by Campbell et al. (1994) . Medley (1993) reported it as rare to infrequent in sandstone rockhouse shelters in the Dripping Springs Escarpment of the Shawnee Hills, Cumberland Mountains, and Cliff Section of the Cumberland Plateau. The KSNPC classified the Appalachian bristle-fern as a Special Concern (S) species in Kentucky (Warren et al. 1986 ), but delisted it in 1996 (KSNPC 1996).
Results and Discussion
RCRNA vascular flora comprises 350 specific and infraspecific taxa in 223 genera and 93 families. Only 3.7 percent are nonindigenous naturalized species (Table 4 ; Appendix). Species include 6 Lycopodiophyta, 25 Polypodiophyta, 5 Pinophyta, and 314 Magnoliophyta (Table  4) ; 255 are annual, biennial, and perennial herbs, and 95 are woody vines, shrubs, and trees (Table 5 ). The largest families in species richness are the Asteraceae, Poaceae, Cyperaceae, Aspleniaceae, Ericaceae, Ranunculaceae, and Rosaceae (Table 6) . Seventeen rare and special interest species have been documented, including 4 listed by the state and 13 other special interest species.
A total of 492 canopy trees from 22 species was inventoried on the NE and SW slopes ( Table 7 ). The order of importance was eastern hemlock, American beech, yellow-poplar, white oak, sugar maple, red maple, chestnut oak, sweet birch, pignut hickory, and pitch pine. The first six species account for 74.1 percent of the species composition (Table 7) .
The tree species in this survey differed considerably in importance from those in previous vegetation studies in RCRNA (Braun 1950; Winstead and Nicely 1976; Cameron and Winstead 1978) . For example, sugar maple was important in this study but was not reported in the other three studies. The sampling site and sampling technique might have accounted for the differences. The sampling sites of Winstead and Nicely (1976) and Cameron and Winstead (1978) were in the upper one-third of Rock Creek gorge. In this survey, the sampling site was located at the widest area of gorge near its junction with the Rockcastle River. The long belt-transect method allowed sampling from the bottom of the vertical cliffline to the creekbed of Rock Creek through upper, middle, and lower slopes.
Species richness at RCRNA results from environmental and ecological factors that contribute to diversity within the Hemlock-Mixed Mesophytic Forest. The subxeric Mixed Pine-Oak/Heath Forest and the alluvial Riverine Floodplain Forest add significantly to species richness. The relative richness of the 77-ha gorge at RCRNA is only 78.8 percent of that expected for the region as calculated from Wade and Thompson (1991) . This low relative species richness may be characteristic of this old-growth forest stand, which has experienced few natural and anthropogenic disturbances. Acer rubrum 45.7, 62.2, 70.0, 76.1, 87.7, 91.9, 92.4 Acer saccharum 30.6, 36.2, 42.8, 56.7, 67.4, 88.5, 90.7 Betula lenta 21.4, 23.0, 26.4, 31.2, 33.0, 33.4, 36.5, 36.8, 37.8, 38.4, 39.6, 42.8, 66.3, 84.9 Carya glabra 56.0 57.8, 59.9, 63.3, 67.7, 77.6, 81.3, 87.4, 90.3, 92.4, 94.5, 95.7 Fraxinus americana 51.4, 53.9
Fagus grandifolia
Ilex opaca 12. 5, 13.4, 19.8, 27.0, 31.8, 32.3, 35 Tilia americana 40.5, 47.3, 53.8, 54.0, 55.3 Tsuga canadensis 72.9, 73.7, 73.8, 74.0, 77.6, 79.8, 80.1, 80.3, 83.0, 83.4, 84.5, 85.3, 85.8, 87.9, 88.0, 88.4, 89.8, 90.0, 91.4, 94.8, 95.3, 97.5, 98 .4, 100.5, 102.1 Oxydendrum arboreum 4 1 . 8
Quercus rubra 3 1 . 4
Acer saccharum 2 0 . 9
Sassafras albidum 1 0 . 4
Ilex opaca 1 0 . 4 Thompson 89-1382, 95-429. 
